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3.2 TEMPERATURE OF THE THERMOSPHERE 
D. F. Strobe1 
The g lobal ly  averaged v e r t i c a l  temperature con t r a s t  (exospheric tempera- 
t u r e  minus mesopause temperature) i n  p lanetary  thermospheres depends on heat ing  
by absorption of s o l a r  EUV energy, energy l o s s  through i n f r a r e d  r ad ia t ion  by 
polyatomic molecules and energy t r a n s f e r  by thermal conduction between the  
regions of energy depdsit ion and lo s s .  On t h e  bas i s  of  such a descr ip t ion ,  
S t robe l  and Smith (1973) est imated a v e r t i c a l  temperature con t r a s t  f o r  t he  
thermosphere of Titan s90°K f o r  CH4/H2 mixing r a t i o s  In t e rp re t a t ion  
of current  observational  da t a  suggests  t h a t  the  CH4/H2 mixing r a t i o  z1. As 
a consequence the separa t ion  d is tance  between energy deposit ion and lo s s  i s  
s u b s t a n t i a l l y  l e s s  and we would expect v e r t i c a l  temperature con t r a s t s  <10 
degrees. Complications do a r i s e  however f o r  the  thermosphere of Ti tan .  Light 
cons t i t uen t s  such 'as Hz can r ead i ly  escape from i t s  qtmosphere and t h e  flow 
v e l o c i t i e s  can be l a rge  (Hunten 1973). I t  i s  qui te!poss ib le  t h a t  t he  l i g h t  
cons t i t uen t s  could undergo s i g n i f i c a n t  ad iaba t i c  cooling and hence have tem- 
pera tures  s i g n i f i c a n t l y  l e s s  than the  background dtmoiphere. In addi t ion ,  a 
la rge  r e l a t i v e  ve loc i ty  d i f ference  between t h e  l i g h t  cons t i t uen t  and the  back- 
ground atmosphere can r e s u l t  i n  considerable energy t r a n s f e r  between t h e  gases 
and f r i c t i o n a l  hea t ing  of t h e  gases. I t  i s  h ighly  probable t h a t  H2 and CHI, 
w i l l  no t  be i n  thermal equil ibrium i n  t h e  thermosphere f o r  l a r g e  Hz escape r a t e s .  
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